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Background: Because of the importance of the DRUJ in upper extremity function and the prevalence of
distal radius fractures, either with or without ulnar styloid fracture, this study was designed to assess the
relationship between ulnar styloid fracture and the incidence of DRUJ instability after treatment of distal
radius fractures treated with ORIF (volar plate).
Methods: 112 patients suffering from type two and three distal radius fractures (Fernandez classiﬁcation),
were evaluated. Depending on the presence of ulnar styloid avulsion fracture, patients were divided into
two groups: 86 cases with isolated radial fracture and 26 cases with a distal radius fracture accompanied
by ulnar styloid fracture. All patients underwent distal radius fracture ORIF. CT scanning was done both
immediately after surgery and 3 months post-op. DRUJ stability was examined using the modiﬁed
radioulnar line method and the incidence of DRUJ instability was compared between the two groups.
Results: Immediate instability was seen in 11 patients. Three of these patients had concomitant ulnar
styloid fracture and were excluded for further ﬁxation. Three months later, another 9 cases were
diagnosed with DRUJ instability, 2 of whom had concomitant ulnar styloid fracture and the other 7
suffered from isolated distal radius fracture. Chi-square test revealed no signiﬁcant difference (p < 0.05).
There were no cases of delayed union or non-union distal radius fracture.
Conclusion: Our study demonstrated that untreated stable or minimally displaced ulnar styloid fracture
accompanied by distal radius fracture, has no adverse effect on DRUJ stability following ORIF of the
radius.
 2011 Surgical Associates Ltd. Published by Elsevier Ltd. All rights reserved.1. Introduction
Fracture of the distal radius is the most common type of fracture
in the upper extremity.1e4 Because the radius plays a fundamental
role in the stability of the wrist joint, preservation of ligamentous
function of the wrist and the biomechanics of radiocarpal and
radioulnar joints, anatomical reduction and correction of articular
surface incongruity decreases the potential of degeneration and
accelerates post-injury rehabilitation. The necessity of anatomic
reduction of these fractures and its relation to functional outcomes
have been demonstrated by many authors.5
Distal radius fracture is accompanied by several complications.
Distal radioulnar joint (DRUJ) instability, the most disabling
complication, is under debate as to both its nature and its necessityBakhshi).
ciates Ltd. Published by Elsevier Ltfor surgical reconstruction.5e8 The incidence of DRUJ instability was
reported to be 10e19% after distal radius fracture.5,7,9 Both acute
injuries and biomechanical changes related to chronic injuries
result in pain and decrease in radiocarpal and radioulnar range of
motion.7,10,11
The DRUJ preserves its stability through articular surface
congruity and with normal function of triangular ﬁbrocartilage
complex (TFCC).9,12,13 The ulnar head articulates with the sigmoid
notch of the distal radius and the congruency between the bones
provides some stability to the DRUJ, however this articulation is
shallow and relies on only soft tissue stabilizers to maintain joint
integrity.12,13 The triangular ﬁbrocartilage complex (TFCC) is the
most essential soft tissue stabilizer of theDRUJ.6,12,13 Thedorsal TFCC
is important in stabilizing theDRUJ during pronationwhile the volar
TFCC is important in DRUJ stabilization during supination.12,13 This
indispensable stabilizer is commonly injured in distal radius frac-
tures, but unfortunately it is often overlooked in many distal radiusd. All rights reserved.
Fig. 1. DRUJ subluxation is diagnosed while the length of the DC is greater than one
quarter of the diameter of the sigmoid notch (AB).
Fig. 3. A normal postoperative CT-scan.
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incidence of TFCC injury in distal radius fracture was shown to be
30e70% in recent studies.14 Unrecognized DRUJ injuries cause
motion restriction, joint surface incongruity, subluxation of the
ulnar head anddecreased grip strength.6,7,15e17 In addition, theDRUJ
plays a critical role in normal forearm rotation8 and early treatment
of acute injury provides better results than surgical management of
chronic instability.12 Since the TFCC originates from the base of the
ulnar styloid, the fractures involving the proximal half of the ulnar
styloid result in DRUJ instability.8,18e20
Ulnar styloid fracture is a common associated injury in distal
radius fractures,8,21,22 and is seen in 50e65% of these cases.22 The
effects of this accompanying injury on functional outcomes and
DRUJ stability are unclear.8,21,22 Some authors suggest that this
fracture, while accompanying distal radius fractures, has little to no
impact on radiographic studies or other clinical data.8,19,21,22
However others have demonstrated that ulnar styloid fracture
can contribute to DRUJ instability, TFCC tear, ulnar-sided wrist pain,
or weakness and restriction of wrist ROM.8,20e22 The literature
suggests that displaced ulnar styloid fractures that lead to DRUJ
instability must be treated with ORIF,22 however the treatment of
non-displaced fractures is controversial.19,22 Since styloid ﬁxation
carries some risk of additional complications, it is important to
determine if ﬁxation of the ulnar styloid is necessary in patients
with a stable DRUJ.21,22 The purpose of the current study is to
determine whether non-displaced ulnar styloid fractures increase
the risk of DRUJ instability.
2. Materials and methods
During the course of the study (August, 2009 to January, 2010) 128 patients
suffering from type 2 and 3 distal radius fractures (based on the Fernandez Classi-
ﬁcation) presented to the emergency ward. The exclusion criteria included multiple
trauma, young age, refusal to give consent, systemic disease, previous distal radius
fracture in the same extremity, intraoperative distal radioulnar joint instability and
associated displaced ulnar styloid fracture with or without DRUJ instability beforeFig. 2. Modiﬁed radioulnar line method.and after distal radius ﬁxation. Therefore 16 patients were excluded from our study:
2 cases due tomultiple traumas,1 for rheumatoid arthritis, 9 patients were excluded
because of intraoperative instability and the other 4 for associated displaced ulnar
styloid fracture.
Of the remaining 112 patients, 86 patients (59 men and 27 women) had isolated
distal radius fracture and the other 26 (15men and 11 women) had concurrent distal
radius and ulnar styloid fracture. The mean age of isolated distal radius fracture was
29.41 10.53 years and in concurrent radius and ulnar fractures it was 31.37  14.15
years. All patients underwent open reduction and internal ﬁxation with volar
locking plate and anatomical reduction was conﬁrmed with plain radiography.
Soon after the operation, DRUJ congruency was evaluated using CT scan23,24 and
if instability was detected, the DRUJ was immobilized in a long arm cast with
forearm supination for 6 weeks. Patients received follow up for 3 months at the ﬁnal
visit, DRUJ stability was re-evaluated again with CT scan. In this current study we
evaluated DRUJ congruency using the modiﬁed radioulnar joint method (Fig. 1).23,25
The modiﬁed radioulnar line method is usually performed on the forearm in the
neutral position, but maximum pronation was adopted in this study because dorsal
subluxation of the ulnar head is greatest in maximum pronation. This method is
displayed in Figs. 2 and 3. By constructing a line (RUD) through the dorsal ulnar and
radial borders of the radius and a second line (RUV) through the volar ulnar and
radial borders of the radius, the ulnar head lies between two lines when the DRUJ is
congruent. Subluxation is diagnosedwhen themaximumwidth of the subluxed part
of the ulna (MS) is larger than one quarter of the sigmoid notch diameter (SD).
Finally, the collected data were analyzed using a chi-square test. The results were
considered signiﬁcant with a p-value < 0.05. The level of evidence of this cohort
study was 2B.
3. Results
Soon after the operation, computed tomography of the fractured
wrist in neutral position was performed for each patient and DRUJ
instability was examined. According to the modiﬁed radioulnar line
method, performed in neutral position, 11 unstable DRUJs were
detected. Three of those had concurrent ulnar styloid fracture and
were therefore excluded. They underwent ulnar styloid ORIF.
However, the remaining cases were treated with casting. Patients
were followed up continuously for 3 months. At the ﬁnal visit,
computed tomography was repeated and DRUJ stability was re-
evaluated. We found that 9 patients had DRUJ instability and lost
joint congruity. Two of them had an ulnar styloid fracture. Another 2
patients with isolated distal radius fracture showed early post-
operative DRUJ instability and casting failed to treat their injury
(Fig. 4). All but one patient who showed DRUJ instability on CT scan
had pain and limited range of motion. No cases of delayed union or
non-unionwere seen. The chi-square test revealed that thedifference
between the two groups was not statistically signiﬁcant (p < 0.05).
4. Discussion
It seems that concurrent ulnar styloid and distal radius fracture
increase the potential for DRUJ instability, because stabilizers of the
DRUJ originate from the ulnar styloid.8,18e20 Previous authors have
obtained contradictory results in their studies about the necessity
Fig. 4. Incidence of DRUJ instability in early and 3 months postoperatively.
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strated that an accompanying styloid fracture increased the risk of
DRUJ instability.8,20e22 Others have ruled out this idea.8,19,21,22
Regarding these controversial conclusions on DRUJ instability
treatment and its increased incidence in distal radius fracture, it is
necessary to determine whether concurrent ulnar styloid fracture
should be treated operatively. In this study, cases with concurrent
ulnar styloid fracture, which ought to be ﬁxed surgically (ulnar
styloid base fracture with DRUJ instability or fractures with
displacement greater than 2 mm21) had been excluded. So the
patients examined had intact DRUJ stabilizer constructions.
In this study, we found that the incidence of DRUJ instability in
both groups was the same. It seems that this ﬁnding is due to the
followings:
1) Distal radius fracture ORIF with volar locking plate corrected
the anatomical abnormalities which resulted in DRUJ insta-
bility (dorsal angulation> 5 degrees, radial shortening 4 mm
and lateral shift  2 mm)5 and anatomical reduction was
achieved.
2) Although soft tissues stabilizing the DRUJ originate from the
ulnar styloid and its fracture can disrupt DRUJ stability, the
origin of distal radioulnar ligament and triangular ﬁbro-
cartilage were not injured; probably because in our study all
ulnar styloid fractures were stable or minimally displaced.
Our study supports the ﬁndings of Sammer et al.22 and Kim
et al.21 Sammer et al. evaluated the outcome of ulnar styloid frac-
tures without DRUJ instability based on patient-rated criteria after
treating distal radial fracture with ORIF. Eighty-eight cases out of
144 had concurrent ulnar styloid fracture. These patients were
treated with ORIF of the distal radius. The authors followed up
patients for one year and evaluated the results using the Michigan
hand outcomes questionnaire (MHQ). They found that no patients
had DRUJ instability. Furthermore, the size of styloid fracture, and
the degree of styloid displacement and healing status did not affect
the ﬁnal outcome. They concluded that ulnar styloid fracture in
patients treated with distal radius fracture ORIF did not affect
subjective results.22 Also Kim et al. demonstrated that an accom-
panying ulnar styloid fracture in patients with rigid distal radial
ﬁxation did not affect DRUJ stability, so surgical ﬁxation of ulnar
styloid was not needed. They concluded that fractures of the ulnar
styloid did not need surgical ﬁxation, as the amount of displace-
ment and level of fracture did not affect the ﬁnal outcome.21
Despite these ﬁndings some authors have demonstrated that an
accompanying ulnar styloid fracture was a predictor of poor
results.5,27 Stoffelen et al. evaluated 272 distal radial fractures in
a prospective study. They concluded that an avulsed ulnar styloid
contributed to poor results and this effect is because of distal
radioulnar joint involvement, but they made no mention of the
method of fracture ﬁxation in their series.5Richards et al. evaluated 118 cases with distal radius fracture
arthroscopically and found that ulnar styloid fracture did not affect
TFCC and concluded that ulnar styloid fracture did not predict TFCC
injury.26 In contrast, Lindau et al. suggest that the presence of an
ulnar styloid avulsion fracture might be an indication of TFCC
injury.27 It is important to emphasize that Richards et al.’s ﬁndings
are more exact, since they examined the patients arthroscopically.
In the current study we assessed DRUJ instability using
computed tomography. It is an accurate and reliable method to
examine the congruity of the joint which increases the power of
this study andwe strongly suggest this method be used in assessing
patients with distal radius fractures. Of note, all but one patient
with instability on CT scanning, suffered from pain and limited
range of motion at the ﬁnal visit. This ﬁnding conﬁrms the efﬁcacy
of CT scan for evaluating DRUJ instability. We acknowledge some
limitations of our study. We did not report or compare grip
strength, pinch strength, range of motion, or pain using a reliable
score for our two groups. Like the study of Kim et al.21 its other
weakness is its inability to identify the risk of chronic instability of
the DRUJ which is necessary to evaluate long term results. One
improvement we couldmake in our study is to increase the number
of patients suffering from distal radius fracture accompanied by
ulnar styloid fracture compared to those affected with isolated
distal of radius fracture which might have led to statistically
signiﬁcant results.
In conclusion, our study demonstrated that untreated stable or
minimally displaced ulnar styloid fracture accompanied by distal
radius fracture, had no adverse effect on the stability of the DRUJ
after ORIF of the radius.
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